The present paper provides an empirical assessment for the dependence of academic organizations' productivity measured quantitatively on the transaction expenses on scientific activity. The establishment of a stable institutional structure is shown to allow the transaction cost minimization, which in turn boosts the publication activity and academic mobility of academic institutions when spent to promote scientific publications and participation of young researchers in conferences.
Introduction
Rapid advancement of economy based on knowledge has put forward new challenges for the institutional structuring of both creativity and economic activity. Issues of knowledge economy have drawn attention from both foreign and Russian researchers having resulted in a large number of studies. However, modern trends of economics do not offer exhaustive institutional investigations on how transaction costs affect scientific activity.
The present study attempts to provide an empirical assessment for the dependence of academic organizations' productivity measured numerically on the transaction expenses on scientific activity.
Explicit and Implicit Knowledge of Academic Organizations
To capture the significance of knowledge, Machlup F. (Machlup F., 1962) suggested the following knowledge typology: 1) practical knowledge;
2) intellectual knowledge;
3) everyday and entertaining knowledge; 4) spiritual knowledge; 5) unnecessary knowledge.
Developing this typology, Machlup F. focused on the possibilities of using the knowledge in different spheres of economy. Given the economic activity only makes use of the formalized knowledge, the typology considers a particular part of knowledge, namely, the explicit one. Though paying attention to the nonformalized, existing only in hypothesis, knowledge neither Machlup F., nor Scheler M. (Scheler M., 1980) included it in the typology.
It was Nonaka I. and Takeuchi H. who were the first to suggest considering types of knowledge according to the extent of formality. All new pieces of knowledge were divided into the explicit and implicit ones (Nonaka I., Takeuchi H., 1994) .
In the frames of the present investigation we offer to use the following definitions. Implicit knowledge is the personality's non-formalized knowledge; it takes extra theoretic or methodological treatment. Explicit knowledge is impersonal formalized knowledge being distributed.
For the sake of this study we developed a number of indicators for knowledge gain of both explicit and implicit types (Fig.1) . Among the indicators of explicit knowledge we singled out: the number of monographs and articles published in Russian and foreign scientific papers, the number of patents acquired and filled, as well as the number of exhibitions attended. In such a way the general public is believed to get the formalized scientific ideas, applied technologies, etc.
The indicators of implicit knowledge cover the conference reports, the number of conference abstracts published (both Russian and abroad conferences), as well as the number of symposiums, conferences and schools held. The conferences and symposiums are assumed to discuss the ideas, which have not found recognition yet and need to be completed. So, this knowledge can be referred to as the implicit one.
Figure 1. Indicators of knowledge gain in academic organization
Efficiency indices of research productivity are affected by myriads of factors: both the internal factors of development (scientific, technical, material, financial ones); and external factors (law, economy, society and others).
The size and structure of transaction costs in an academic organization take a special place among the internal factors. However, the investigations on the institutional knowledge description show an obvious lack of understanding as to how transaction costs influence the generation of new knowledge by academic organizations.
Transactional Dimension of Academic Organizations' Activity
Despite the fact that the term 'transaction' traces its history back to over 80 years ago since the famous work of Commons J. (Commons J., 1931) , the nature and kinds of transactions have not been shed enough light on yet. Obviously, the economic theoreticians find it much easier to handle the categories of higher rank such as 'transaction costs' and 'economic institutions' due to their quantative and qualitative certainty. However, transactions remain the initial element for the analysis of institutional economy, with the understanding of their nature and kinds forming a solid ground for modern economic models.
If by economic agents we imply the subjects of economic relations taking part in production, distribution, exchange and consumption of economic benefits, then the meta-production relations between them are determined by the processes of ownership transfer and activity restriction.
The most large-scale definition of transaction was offered by a Nobel prize-winner Williamson O. in 2009: 'transaction occurs when a good or service is transferred across a technogically separable interface; the end of one production stage and the beginning of another.' (Williamson O., 1991) Giving a brief summary, by transaction we understand the process of ownership transfer or activity restriction between economic agents.
The concept of transaction costs was first introduced by R. Coase in the 30s of the last century in his article 'The Nature of a Firm'. It was used to provide an insight on the existence of such a hierarchical structure as a firm, being oppositional to a market. R. Coase explained the emergence of these 'islands of consciousness' with their respective advantages in terms of transaction cost minimization. Specificity of a firm functioning he thought to Business and Management Vol. 8, No. 2; 2013 be brought about by the suppression of a price mechanism and its substitution with the inner administrative control (Coarse R., 1937) .
In the framework of contemporary economic theory transaction costs have gained a variety of treatments.
К. Arrow approaches transaction costs as the costs of economic system exploitation. He compared the influence of transaction costs on economy with the one of friction in physics. Such suggestions triggered conclusions that the closer the economy comes to the Walras's general equilibrium model the lower the level of transaction costs it demonstrates, with the opposite being as true (Arrow K., 1994) .
North determined transaction costs as consisting of 'the costs of assessment the useful properties of exchange goods and the costs of property rights security and enforcement on their execution' (North D., 1981) . These costs he believed to be the source of social, economic and political institutions.
Taking the notions of Arrow K. and North D. for granted, we take the value estimation of economic institution to be the transaction costs of establishing the norm of interaction between economic agents.
To sum up, from the perspective of academic scientific activity the transaction costs include the nonproductive expenses of participating in scientific conferences, as well as of preparing the scientific papers for publication, with the costs of generating new knowledge by scientists being considered as the productive costs.
Procedure of Empirical Study
The choice of transaction costs estimation in terms of the research productivity analysis has been stipulated by the different nonproductive financing of scientific organizations along with their equal budgetary funding based on the staff number. In such a case, the assessment of transaction costs allows to comprehend the publication activity potential and the scientific mobility of academic organizations.
In the previous studies, the authors singled out two patterns of academic institutions' transaction costs. In an academic sector of science, lion's share of transaction costs of knowledge gain proved to be of two kinds -the costs of information search and research publication, as well as those of negotiations .
The costs of information search are the costs of information exchange with outer and inner environment of an organization, as well as the costs of information monitoring.
The costs of negotiations are the costs of preparing and signing the contract, including the costs of communication, strategic costs (such as entertainment expenses) for production firms. For academic organizations the negotiation costs embrace the transport and travel costs, as well as the conference fees.
To obtain the compatible results, we have selected four organizations of the same science profile and one social science profile institution of the Ural Branch of the Russian Academy of Sciences as representative sampling.
Having received the agreement from the heads of these scientific institutions, we filed the accounting reports, the data on publication activity and scientific mobility in the period of [2005] [2006] [2007] [2008] [2009] . Treating this information yielded the empirical dependences of the change in the number of publications and conference research reports on the change in transaction costs. The preliminary discussion of the empirical study results made obvious some distinct correlations between the publication dynamics and conference reports and the change in transaction costs in every single organization under study.
Given the initial hypothesis of the significant impact the age structure in an organization has on the research productivity of academic institutions, we assigned the ordinal number to the peer science profile organizations due to the increase in the number of mature researchers' share (Table 1 ).
The analysis of the Table 1 revealed two interesting facts. First of all, the science profile organizations under study are characterized by a substantial age gap: the number of most active researchers in the age of 40 to 49 is no more than 13%. It seems to be most likely due to some researchers having moved to the real economy sector in the 90s of the last century. Secondly, this generation gap is a little less critical in the institutions of social science profile: the share of 40 year old researchers is over 16%. We can predict an increase in the share of researchers for the humanity and social discipline organizations in the 2000s. The results obtained facilitate the understanding of how transaction costs affect research productivity. It is of great interest to compare the dynamics of publication activity with that of the similar academic organizations. It is worth mentioning that these econometric dependencies were obtained not only for the overall number of publications and conference reports, but for the same values according to the Russian and world magazines and conferences, respectively.
Publication Activity
Let us turn to the dynamics of publication activity in the academic organizations under consideration. By publication activity we mean the empirically determined exponential dependences of the change in the published article volume (measured in printer's sheet) on the change in organization's transaction costs. Table 2 illustrates the indicators of exponents for the empirical dependences obtained. The exponent indicators of the total publication activity dynamics on the transaction costs are seen to be in inverse proportion to mature researchers' shares in the given research organizations. Undoubtedly, the increase in the share of young researchers in the RAS institutions can not but stimulates creativity which is reflected in the publication of scientific papers. The results of empirical study demonstrate the increase in 1% of young researchers' share to bring about the 1% growth of the publication activity, with the comparison between the first and the forth organizations being done through rounding up to the first significant digit. This, in turn, means the growth of the exponent in 7 %, being proportional to the number of research publications.
For the sake of comparison, the table gives the results obtained for the social science profile organization. As it was expected, the dynamics of article publication dependent on the transactional costs bears here high indices. The matter of the fact is that the number of articles published is the major indicator of productivity for the researchers in social sciences and humanities. These researchers can not report on their achievements with patents and discoveries as scientists do. Another specific feature for the organizations of social science profile is the predominance of having the papers published in Russian magazines.
The overall result of young researchers' effect on the research productivity is also proved when the publication activity is measured in the number of articles published instead of assessing it in publication volume.
Another significant issue deemed important for the analysis is comparing the publication activity separately for Russian and foreign scientific journals. Here, the situation seems ambiguous. Even in this case, the share of young researchers in the organizations studied is directly proportional to the research activity dynamics when the articles are published in Russian journals. However, as far as publications in foreign journals are concerned, this dynamics correlates with the share of mature researchers in the organizations.
The dependence of the outside right column in the Table 2 can be explained by introducing the rating system of assessing the research productivity in the course of reforming the RAS in 2007-2009 (this period covers the database of the present study). According to the rating estimates suggested, publications in foreign papers have higher rank than publications in the Russian ones. Hence, there is a tendency for mature researchers to have their articles published in foreign papers and, as a result, to get higher grade.
To draw an intermediate line at the analysis of the publication activity for peer science organizations, the increase in the share of young researchers in an organization is proved to be a solid ground for a distinct growth in the dynamics of academic organizations' publication activity.
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Academic Mobility
We carried out the similar analysis of academic mobility. By this phenomenon we understand the empirically determined exponential dependences of the change in the conference reports on the change in organization's transaction costs. Table 3 gives the indicators of exponents for the empirical dependences obtained.
The dependences involved do not have a pronounced correlation between the young researchers' share and academic mobility. Nevertheless, we succeeded in acquiring some tendencies. Table 3 demonstrates that along with the decrease in the share of young researchers from the second to the forth organization, there is a decrease in the academic mobility dynamics dependent on the change in organization's transaction costs. Eventually, the 1% increase in the share of young researchers may bring about the 5% growth in academic mobility, with the comparison between the second and the forth organizations being done through rounding up to the first significant digit. Thus, the 1% increase in the share of young researchers with the 1% increase in the transaction costs may raise the academic mobility by 36%. This is certainly the maximum estimate taken from the comparison between the second and the forth organization, however, it allows to assess the effect of young researchers on the conference participation.
In other words, the increase in young researchers' share makes a solid ground for boosting the academic mobility with a rise in transactional costs related, first of all, to travel expenses and conference fees.
A relatively low rate for the social science profile organization proves the fact that the academic mobility dynamics supported by transaction costs has fairly similar conditions independently on the organization profile.
Nevertheless, Table 3 shows the rate of academic mobility in Russian conferences to rise with the increase in the share of mature researchers (from the first to the third organization). We are bound to explain this by the traditions and experience of mature researchers to participate in conferences. It also shows a broad range of possibilities of such participation for Academy's mature researchers.
Conclusion
The present study carried out with the purpose of empirical assessment for the dependences of the academic productivity measured numerically on the transaction costs on scientific activity allowed the following theoretical and practical results.
Firstly, an increase in young researchers' number along with a little rise in the transaction costs of information search results in the jump in publication activity of scientific organizations, with the share of young researchers in the institutions studied being directly related to the scientific activity dynamics when the articles are published in Russian academic journals. When the research results are published in foreign papers, the number of articles published is directly proportional to the number of mature researchers in these academic institutions.
Secondly, an increase in the number of young researchers, though making up a solid basis for the scientific mobility enhancement, entails extra transaction costs related both to the travel expenses and the conference fees. However, the dynamics of scientific mobility in Russian conferences rises with an increase in the share of mature researchers.
Thirdly, an increase in the number of young researchers along with the related low rise in the transaction costs www.ccsenet.org/ijbm
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Fourthly, according to the author's model of transactional function, a decrease in the transaction costs of publication activity is likely to take place if a list of academic journals, as well as the stable submission requirements, are settled.
Fifthly, building a settled schedule for the scientific conferences and the conference requirements may as well cause a reduction in the transaction costs of scientific mobility.
Consequently, forming a stable institutional structure for the academic journals and conferences allows the transaction costs minimization, which in turn may bolster the publication activity and the scientific mobility of academic institutions when spent to ensure scientific publications and participation of young researchers in conferences.
